We use daily airplane arrival data from Hawaii"s Department of Business, Economic Development, and Tourism to determine the net change in tourism for a variety of sporting events. We find that the Honolulu Marathon produces an increase of 1,583 new tourist arrivals to the state the Pro Bowl has no effect on net tourism despite commanding a $4.2 million subsidy from the state. Other sporting events do not generate any identifiable impact on tourist arrivals whatsoever. JEL Classification Codes: L83, O18, R53
Introduction
Sports boosters often claim that large sporting events, so-called "mega-events," provide large economic benefits to host economies. Academic economists, on the other hand, are much more skeptical about these claims frequently finding little or no economic impact of various mega-events on a wide-range of economic variables. Updating previous work by Baumann, Matheson and Muroi (2009) , this paper examines the effect of sporting events on tourist arrivals in Hawaii with a particular focus on the National Football League"s (NFL) Pro Bowl. Utilizing a unique data source of daily tourist arrivals into the state as well as the fact that the Pro Bowl has recently changed venues, we find that the Honolulu Marathon has a marginal impact of 1,579 additional visitors to the states while the Pro Bowl has no discernible impact on visitor arrivals. Based on this result, the wisdom of the state"s current subsidy for the Pro Bowl seems misguided.
The Pro-Bowl is NFL"s annual all-star game, an event that dates to as early as 1939. Officially designated the "Pro Bowl" in 1951, starting in that year it became an annual event taking place every year in Los Angeles. In 1973, the event began to change venues each year until 1979 when the game was given a semi-permanent home in Hawaii. Between 1979 and 2009 it was held every year at Aloha Stadium in Honolulu, Hawaii, typically the week after the Super Bowl in late January or early February. In 2010, the NFL moved the game away from Hawaii for the first time in three decades playing the game in Miami, the same host as that season"s Super Bowl. In addition, that year the league changed the timing of the game, scheduling the event for the week between the NFL"s conference finals and the Super Bowl. The game returned to Aloha Stadium from 2011-14, but the league kept the game at its new time slot in the week before the Super Bowl. In 2015, the game will move out of Hawaii once again and be played at the same site at the Super Bowl in Glendale, Arizona. The game returns to Hawaii in 2016 and 2017 after which point the league has plans to reevaluate the event.
The Pro Bowl has had mixed success as a sporting event. The NFL has recently considered dropping the game in response to falling television ratings and the (likely justified) perception that players do not treat the game seriously. The 12.2 million television viewers the event drew in 2013 was a fraction of 108.7 million viewers for the Super Bowl and also well under the 34.7 million viewers that the average NFL playoff game attracted that year. Indeed, the Pro Bowl"s television audience was lower than the typical regular season NFL game despite the fact that a majority of regular season games are not even broadcast to a full national audience. The Pro Bowl is the only all-star game among the major American professional sports that draws a lower viewership than an average regular season game.
That being said, the fact that 12.2 million viewers is considered a ratings failure is a testimony to the popularity of the NFL. The Pro Bowl outdrew both Major League Baseball"s (MLB) and the National Basketball Association"s (NBA) All Star Games. In fact, excluding other NFL games, in 2013 the Pro Bowl was among the 30 most-watched sporting events in the US. Its ratings exceeded every hockey game during the year and was only beaten by the World Series and NBA Finals among the major sports leagues in the country. It has also attracted a sold-out attendance of over 50,000 fans every year for the past three decades.
Given the relatively high profile of this sporting event, the state of Hawaii and, in particular, the Hawaii Tourism Authority (HTA), has actively worked to attract and keep the event in the state. The HTA is the lead state government agency charged with promoting tourism, one of the state"s leading industries. Nearly 20% of the workers in the state are employed in the tourism sector or related fields, a figure second only to Nevada among the states.
The HTA has an annual budget of roughly $70 million funded by a transient accommodations tax, of which roughly two-thirds is dedicated towards direct advertising and outreach. A portion of the remainder is dedicated to subsidizing various cultural festivals and sporting events that may be of interest to visitors to the state. In 2013, a total of $7.6 million dollars was provided to 20 cultural and 14 sporting events across Hawaii"s six major islands. These events include a variety of native Hawaiian programs, wine, coffee, and film festivals, and a range of sporting events including college basketball tournaments, professional golf events, the Sheraton Hawaii Bowl for college football, the Ironman World Championship, several water sports events, and the NFL"s Pro Bowl. For the right to host the Pro Bowl, the HTA pays the NFL $4,000,000 plus covers $158,000 in game management costs while the league keeps the revenue generated by ticket sales and media rights. In other words, the Pro Bowl consumes more of the Hawaii Tourism Authority"s annual budget than all of the subsidies the organization provides to other festivals, signature events, Hawaiian culture programs, and sporting events put together. The public policy question addressed in this paper is whether this type of spending represents a wise investment of public money
Economic Impact of the Pro Bowl
The HTA has defended its subsidy of the Pro Bowl by regularly issuing reports throughout the years claiming that the event generates a boom in visitors and tourism spending. For example, in 2007 the HTA estimated that the Pro Bowl attracted 27,625 visitors to the state and generated $28.03 million in visitor spending and $2.72 million in tax collections (HTA, 2007) . The 2011 version generated 17,000 visitors, $28.15 million in visitor spending, and $3.07 million in state taxes from visitors coming to the state to attend the game while the 2012 game generated a reported $25.3 million for the state.
Curiously, the HTA then reported that the 2014 event generated $71.9 million in visitor spending. It is unclear why the 2014 edition of the Pro Bowl created roughly three time the amount of visitor spending as previous games despite the fact that television ratings have generally been falling and stadium attendance has been unchanged nor is it apparent why 17,000 visitors in 2011 generated the same economic impact as the nearly 28,000 fans who supposedly came to the state to attend the game in 2007. These types of unexplained jumps highlight the ad hoc nature of economic impact estimates that are generated by agencies that need to justify their spending decisions to a skeptical public or angry political overseers.
Indeed, the $4.16 million subsidy received by the Pro Bowl has come under fire by Hawaii Governor Neil Abercrombie who in 2011 stated that is was "so stupid" that the state would "…do things like give 4 million bucks to a $9 billion football industry and not give any money to children. You've got this spectacle of these multimillionaires and billionaires out there arguing about how they're going to divide it up, and then they come and ask us to bribe them with $4 million to have a scrimmage out here in paradise. We've got to get our values straight and our priorities straight." (Associated Press, 2011) Academic economists tend to echo the concerns of Governor Abercrombie. Many studies such as Baade, Baumann, and Matheson (2008) and Coates and Humphreys (2002) detail the problems associated with a typical economic impact estimate. While economic impact studies commissioned by the sports teams, leagues, or tourism bureaus often claim large benefits from hosting sporting events, academic economists examining an area"s economy before, during, and after major sporting events tend to find little or no economic impact from these events. These differences are generally attributed to the fact that event promoters generally focus on the number of visitors at an event and their spending patterns, while economists suggest that the reasons for the lack of identified economic impact is the effect that the sporting event has on the regular business patterns in the economy absent the event.
For example, the net economic impact of an event could be reduced by the substitution effect, which occurs when consumers spend money at a mega-event rather than on other goods and services in the local economy. If a local Hawaiian resident buys a Pro Bowl ticket he or she is spending money that otherwise would have been spent elsewhere in the local economy. Therefore, the local consumer"s spending on the NFL is not new economic activity, rather a reallocation of local spending, and the NFL" gain is someone else"s loss. For this reason, most economists suggest that spending by local residents be largely excluded from any economic impact estimates. Earlier reports on the economic impact of the Pro Bowl echo this concern. For example, the HTA"s 2007 study on the economic impact of the Pro Bowl mentions only the roughly 27,000 game attendees who were visitors to the Islands, not the remaining 23,000 locals who filled out the rest of the 50,000 total spectators for the game (HTA, 2007) . However, more recent studies by the very same agency highlight the nearly 50,000 attendees for the game, a figure that includes both state residents and out-of-state visitors.
The largest sporting events in Hawaii such as the Pro Bowl and the Honolulu Marathon clearly do attract a large number of out-of-state visitors. Indeed, one of the attributes that differentiates "mega-events" from "run-of-the-mill" events is their appeal to a non-local audience. In recent Pro Bowls, one-third to one-half of the reported attendance has been from fans estimated to have traveled to Hawaii for the game. The Honolulu Marathon, which does not receive any direct funding from the state, attracts over 25,000 runners annually, including over 15,000 entrants from Japan. In comparison, only 5% to 20% of fans at a typical Major League Baseball (MLB) regular season game are visitors from outside the local metropolitan area (Siegfried and Zimbalist, 2000) .
However, even if an event does attract new spending to a region, its economic impact can still be significantly overstated for at least two major reasons.
First, mega-events may cause congestion that dissuades regular recreational and business visitors from coming to a city during an event, a problem known as "crowding out." While a city"s hotels may be full of out-of-state football fans during the Pro Bowl, if the city"s hotels are generally full of vacationers or conventioneers in late January and early February anyway, the Pro Bowl simply displaces other economic activity that would have normally occurred. Many of examples of the phenomenon of "crowding out" exist. During the 2008 Summer Olympics, security restrictions and other concerns "virtually eliminated any boost in tourism here from the Olympics." Indeed, the number of visitors to Beijing in August 2008 as predicted by its tourism bureau was 450,000, "about the same as last August." (MacLeod, 2008) Similarly, the 2012 Summer Olympics was associated with a decline in total international tourism to the UK compared to previous years. Second, money spent at an event may be more likely to leak out of the economy than other types of spending. A sports fan who buys a golf tournament or Pro Bowl ticket is putting money directly into the pockets of the PGA or NFL, out-of-state companies that will repatriate most of the profits from Hawaii back to their corporate headquarters elsewhere in the country. Thus, while these type of sporting events cause money to be spent in the Hawaiian economy, that money doesn"t stick in the local economy leading to a high level of leakages and a low expenditure multiplier.
Since even the most well-executed ex ante studies have difficulty accounting for crowding-out and leakages, numerous studies have looked back at the actual performance of economies that have hosted mega-events and have compared the observed economic performance of host cities to that predicted in these ex ante studies. Ex post analyses such as Porter (1999) , Baade and Matheson (2001; 2004, Coates and Humphreys (2002) , Coates (2006) , Coates and Depken (2006) , Hagn and Maennig (2007a; 2007b) , and Baade, Baumann, and Matheson (2008; 2010) , similarly uncover little relationship between hosting major sporting events and real economic variables such as employment, personal income, personal income per capita, and taxable sales.
Several studies have directly examined the effect of mega-events on tourist arrivals. Peeters, Syzmanski, and Matheson (2014) analyze the effect of the 2010 World Cup on visitor arrivals in South Africa. They find a net increase in tourism to the area of roughly 200,000 arrivals, a healthy number but less than one-third of that touted in early predictions of the economic benefits of the event.
Finally, most closely related to this paper is a study of Hawaiian sports tourism by Baumann, Matheson, and Muroi (2009) . They examine tourist arrivals from finding that the Pro Bowl attracts between 5,596 and 6,726 extra tourists to the state while the Honolulu Marathon draws between 2,183 and 6,519 additional tourists, a far cry from the gross number of out-of-state visitors at these events.
The Data
Baumann, Matheson and Muroi"s (2009) analysis of the economic impact of sporting events in Hawaii was problematic due to the annual nature of the events. As noted in that paper, most early ex ante analyses of sporting events, such as Coates and Humphreys" (2002) and Baade and Matheson"s (2001) examinations of all-star games and post-season play in U.S. professional sports, looked at annual data and were based on changes in the sports environment. These events typically take place in different cities each year either by design or due to the random nature of which teams manage to find playoff success in any given year. Thus, the impact of an event can be estimated by examining a local economy in a year that an event is held in comparison with another year in which when the big game is played in a different city. Similarly, Coates (2011), Coates and Depken (2006) and Baade, Baumann, and Matheson (2008) examine monthly taxable sales data and again rely on differences in the numbers or types of games played during specific months to estimate the impact of major sporting events on tax receipts.
Because Baumann, Matheson and Muroi"s (2009) study of Hawaii sports tourism examined only events that occurred in the same month during every year of the study neither annual nor monthly data would isolate the effects of the events examined. Their unique contribution to the literature was the use of daily visitor arrival data, the same data source we will use here. However, the problem of events that always occur at roughly the same time of year remains. Fortunately, the NFL"s decision to move the Pro Bowl out of Hawaii provides an additional method to attempt to isolate the effects of this particular sporting event on Hawaii"s economy. We estimate the tourism impact of the above events by analyzing daily arrival data at all Hawaiian airports. These data are made available by Hawaii"s Department of Business, Economic Development, and Tourism. Daily arrival data are advantageous for at least three reasons in this study. First, the vast majority of arrivals in Hawaii are by plane due to its remote location. Second, daily data allow us to pinpoint an exact event.
This is especially important in January, which includes as many as three events in our study. Finally, our estimation technique relies on calculating the typical number of arrivals for each day of the week, month, and year and comparing these against arrivals leading up to an event. Unfortunately, we can only measure the impact of an event on arrivals rather than in dollars, which is the preferred way to judge the economic impact of an event.
Table 2 presents several summary statistics for the daily arrival data. The average number of daily arrivals during our sample frame is about 22,440. There are more arrivals on weekends compared to weekdays and summer months compared to the rest of the year. The difference in monthly means is substantial; roughly 3,000 more people arrive each day in the summer compared to the fall or spring. December, which includes the holiday season and some of our events, has average daily arrivals between the summer peak and the low demand period in the fall.
The Model
We estimate the impact of the above events on daily arrivals using an ARIMA model with interventions as described in Box and Tiao (2009) . Intervention analysis examines the change in a series caused by an exogenous shock. In our analysis, the exogenous shocks are the major sporting events listed above. This approach appears in several economic impact analysis research papers, including Schmidt and Berri (2002) , Matheson (2006) , and, most notably, Baumann, Matheson, and Muroi (2009) .
Given z t * is the number of arrivals at time t, the intervention ARIMA(P,D,Q) is
where P is the number of autoregressive terms and Q is the number of moving average terms. In order to account for the typical number of daily arrivals on a given weekday or month, we also include a vector of dummy variables for each day of the week (DS d ), month (MS m ). We also include dummy variables for each year in the sample frame (y n ) to account for broad macroeconomic trends.
The vector EVENT st represents the intervention of the sporting events listed in Table 1 . Since Hawaii is far away for any traveler, it is unlikely that any sports tourist would arrive on the same day of the event. However, it is also not clear how early sports tourists would arrive in anticipation of an event. Hawaii"s distance and reputation as a vacation hotspot encourages sports tourists to extend their stay before or after the event.
Further complicating the issue is the multi-day schedule of the professional golf events.
We follow the lead of Coates and Humphreys (2005) and create separate dummy variables for each of the seven days leading up to the event. For professional golf tournaments, we start counting from the final day of the event.
Finally, it is also possible that the arrival data are non-stationary, which could create spurious results if not corrected. We present the results for augmented DickeyFuller and Phillips-Perron tests at Table 3 , and both reject the existence of a unit root.
This finding is robust to the lag specification of the error term. Table 4 presents the estimations with dummy variables for the seven days leading up to each of the following events: Pro Bowl, Hawaii Bowl, a professional golf event,
Honolulu Marathon, and Ironman Triathlon. Although not presented for brevity, the estimations also include dummy variables for each day of the week, month, and year.
Even though the tests in Table 3 suggest a unit root is not a concern, we present results for the dependent variable in levels and as a first difference as a robustness check. We use the Akaike Information Criterion (AIC) to determine the number of autoregressive and moving average terms for both dependent variables. For the dependent variable in levels, the best fit is an autoregressive term for the first, second, and seventh lags. For the dependent variable as a first difference, the best fit is an autoregressive term for the first seven lags. The AIC suggests no moving average terms in either case.
We do not find any statistically significant impact on arrivals in the seven days leading up to Pro Bowl or the Ironman Triathlon, with the exception of a positive impact seven days prior to the Ironman Triathlon. However, the Honolulu Marathon has a positive impact on arrivals just before the event. We estimate an increase of over seven hundred arrivals in each of the two days prior to the event. However, these gains are offset by a decrease of over a thousand arrivals five, six, and seven days prior to the event. The two professional golf events also increase arrivals. We find positive and statistically significant estimates one, six, and seven days prior to their conclusions.
Summing these estimates together, the professional golf events increase arrivals by over 2,500 arrivals.
The Hawaii Bowl has the largest positive impacts of all the events in this study.
All of the estimates are statistically significant at the one percent level, and the sum of these effects is over 12,000. However, the Hawaii Bowl occurs on Christmas Eve in every year of our sample, which makes any Hawaii Bowl impact on arrivals indistinguishable from holiday travelers.
Conclusions
City and states often use spectator sports as a vehicle for economic growth.
Hawaii has a government agency that is devoted to attracting, and in some cases, financing sporting events in order to increase tourism in the short term and to raise the state"s profile in the long term. Compared to other economic impact analyses, Hawaii offers an interesting case study because the availability of daily arrival data and the state"s remote location, which allows us to isolate the impact of hosting a variety of sporting events net of typical fluctuations in tourism.
We find few events generate a positive and significant net impact on arrivals that can be clearly traced to sports tourism. The Hawaii Marathon is associated with roughly 1,600 person increase in arrivals during the 2 days prior to the event. Two PGA golf events and the Sheraton Hawaii Bowl are also correlated with a statistically significant increase in tourist arrivals, but due to their fixed place on the calendar, it is difficult to untangle the effect of these sporting events and simple seasonal trends. The NFL"s Pro Bowl, which receives over half ($4.2 million) of the HTA"s events budget, appears to have no impact whatsoever on tourist arrivals.
Of course, the power of the NFL to extract higher rents from the HTA than the Honolulu Marathon Association or the Ironman Triathlon, despite the fact that the races could quite reasonably make the claim that they bring in a similar or higher number of visitors should come as no surprise to economists. Unlike the NFL"s control over its brand, no single organization can claim a monopoly on the distance of 26.2 miles, the length of a marathon, or the distances of a traditional "Ironman-length" triathlon. Even though we ultimately can only roughly quantify the dollar effect of these sporting events, it seems apparent that the Marathon and the Triathlon are bargains compared the large investment necessary to bring the Pro Bowl to Hawaii. , and *** represent statistical significance at the ten, five, and one percent thresholds, respectively. , and *** represent statistical significance at the ten, five, and one percent thresholds, respectively. , and *** represent statistical significance at the ten, five, and one percent thresholds, respectively.
